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Renal filtration fraction, effective vascular compliance, and partition of'
fluid volumes in sustained essential hypertension. Extracellular fluid
volume, hemodynamic parameters, total effective compliance, and
renal indices were measured in 58 patients with sustained essential
hypertensive in comparison with 56 normotensive subjects of the same
age and sex. All subjects had a balanced sodium intake and urinary
output with inulin clearance and extracellular fluid volume within
normal ranges. In patients with hypertension, the ratio between plasma
volume (PV) and interstitial fluid volume (IFV) was decreased (P <
0.01) and was negatively correlated with the filtration fraction (FF) (r =
—0.43;? < 0.001). Total effective compliance was significantly reduced(P < 0.001) and was positively correlated with the PV/IFV ratio (r =
0.73; P < 0.001) and negatively correlated with FF (r =
—0.56; P <
0.001. The study provides evidence that the relationships between PV/
IFV, FF, and vascular compliance reflect an alteration of the postcapil-
lary segment of the circulation in hypertension.
Fraction de filtration rénale, compliance vasculaire effective, et parti.
tion des liquides extra.cellulaires chez les hypertendus permanents essen-
tiels. Le volume des liquides extracellulaires, Ia compliance vasculaire
effective et les parametres hémodynamiques et rénaux ont ete mesurés-
chez 58 hypertendus permanents essentiels, en comparaison avec 56
sujets normotendus de même age et de même sexe. Tous les sujets ont
une balance sodée equilibrée, ainsi que des valeurs normales de Ia
clearance de l'inuline et du volume des liquides extracellulaires. Chez
les hypertendus, le rapport entre le volume plasmatique (VP) et le
volume du liquide interstitiel (LI) est réduit (P < 0.01), II est negative-
ment corrélé a Ia fraction de filtration rénale (FF) (r =
—0.43; P <
0.001). La compliance effective totale est significativement réduite (P <
0.001). Elle est positivement correlee au rapport VP/LI (r = 0.73; P <
0.001) et nCgativement correlée a FF (r =
—0.56; P < 0.001). Ce travail
suggere que les relations observées PV/LI, FF et Ia compliance
vasculaire effective reflètent un trouble du segment post-capillaire de La
circulation dans l'hypertension artérielle essentielle.
In patients with sustained essential hypertension, the ratio
between plasma volume (PV) and interstitial fluid volume (IFV)
is reduced, whereas the volume of extracellular fluid is normal
[1]. Such an altered partition of EFV has been assumed to
reflect a disturbed capillary filtering mechanism, resulting from
abnormalities in the precapillary or the postcapillary sphincters
[1]. The finding of an increased transcapillary escape rate of
albumin and Evans blue confirmed this possibility and suggest-
ed that an increased capillary pressure or permeability exists in
hypertension [2, 3].
The kidneys of patients with hypertension are characterized
by an increased filtration fraction (FF) due to a reduced plasma
flow and a normal glomerular filtration rate (GFR) [4]. On the
basis of micropuncture studies and computer analysis, it has
been shown that the glomerular hydrostatic pressure depends
mainly on the level of arterial pressure and on the ratio between
afferent and efferent resistances [5, 6]. In this respect, the
increased filtration fraction could indirectly reflect a changed
capillary filtering mechanism in the glomeruli of patients with
hypertension [7].
In human hypertension, the existence of a decreased plasma
volume/interstitial fluid volume ratio (PV/IFV) [8, 9] and of an
increased FF [4, 7, 10] has been extensively documented. But,
the possible relationships between these two parameters have
never been studied. Although the studies of correlation in man
cannot establish really a cause-and-effect relationship, such an
investigation would be of interest: similar changes in pre- and
postcapillary factors could modulate capillary pressure both at
the peripheral (PV/IFV) and at the renal (FF) levels. In particu-
lar, a decrease in PV/IFV and an increase in FF could be related
to an alteration in the postcapillary segment of the circulation
[11].
Recently, a method for the evaluation of the total effective
compliance of the vascular bed in man has been proposed [12,
13]. It has been shown that the ratio between the change in
blood volume and the change in central venous pressure during
rapid dextran infusion reflected the compliance of the venous
bed. This finding has been observed both in normal subjects and
in hypertensive patients with normal cardiac performance [13—
141. In patients with sustained essential hypertension, total
effective compliance of the vascular bed is reduced [13—15].
Such an approach could give some information about the
postcapillary segment of the circulation in the disease.
The purpose of the present study was, in patients with
sustained essential hypertension, (1) to establish the relation-
ship between the PV/IFV and FF ratios, and (2) to evaluate the
role of vascular compliance in the observed disturbance of the
ratios.
Methods
Subjects. The study group was composed of 114 men, 56 with
normal blood pressure and 58 with hypertension (see below).
All subjects were 20 to 55 years old. The subjects were all
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Table 1. Clinical characteristics of normotensive and hypertensive
patientsa
Normotensive
subjects
Hypertensive
patients
No. patients 56 58
Age,yr 40 39
1 1
Height, cm 172 2 173 I
Serum sodium, mEqlliter 140 1 141 2
Urine sodium, mEqiday 84 6 78 5
Serum potassium, mEqiliter 4.30 0.04 4,06 0.03
Urine potassium, mEqlday 56 4 54 3
Creatinine clearance,
mi/minIm2 70 2 69 3
a Values are the means SEM.
untreated or had discontinued treatment at least 4 weeks before
the study. They were hospitalized for 6 days and were given a
I 10-mEq/day sodium diet. From day 3 to day 6, it was verified,
on the basis of weight, sodium intake, and urinary output, that
the sodium balance was maintained in the steady state. Exten-
sive investigations included determinations of serum and uri-
nary electrolytes, urinary catecholamines and endogenous cre-
atinine clearance, and timed i.v. urography or renal arteriogra-
phy or both. The hypertensive patients were diagnosed as
having essential hypertension. Thirty seven had mild to moder-
ate left ventricular hypertrophy, according to the criteria de-
scribed by Frohlich, Tarazi, and Dustan [16]. No patient had
hemorrhages, exudates, and/or papilledema at fundoscopic
examination. None had renal, cardiac, or neurologic involve-
ment. The mean endogenous creatinine clearance of the overall
population was 70 3 ml/minm2 (± 1 SEM). Clinical and
biological characteristics are listed in Table 1. The protocol was
approved by the Institut National de Ia Sante et de la Recherche
Mddicale. Informed consent was obtained from the patients
after they had seen detailed description of the procedure.
Fluid volumes and renal indices
On day 3 of hospitalization, after overnight fasting, the
patients were brought to the laboratory without premedication.
An antecubital vein of each arm was catheterized for sampling
and injections. Blood pressure was measured by the ausculta-
tory method. Diastolic pressure was estimated from the aboli-
tion of the Korotkoff sounds. Blood pressure was the mean
value of four determinations made during the investigation.
Fluid volumes and renal indices were determined simultaneous-
ly.
Estimation of extracellular fluid volume (EFV). EFV was
approximated to the distribution volume of inulin. The inulin
space was estimated by the single-injection technique according
to Ladegaard-Pederson [171. This method was derived from the
theory of Meier and Zierler [181 for flow and volume estima-
tions using tracer injection techniques. Forty-five milliliters of a
10% inulin solution (Pharmacie Centrale des Hôpitaux, Paris;
mol wt, 5000 daltons; 4.500mg of inulin) were injected i.v. over
4.5 mm. Blood samples were taken prior to administration, and
repeated 5, 7, 10, 15, 30, 45, 60, 75, 90, 105, 120, 150, and 180
mm after the beginning of the injection. Inulin was measured
using the method of Roe, Epstein, and Goldstein [19]. The
plasma inulin concentration was plotted against time on a
semilogarithmic scale. A curvilinear curve was obtained and
divided into two exponential functions according to the feather-
ing technique. The 2-exponential model was used for calcula-
tion of the inulin space. The inulin distribution equals the
product of the total clearance and the mean transit time
calculated from classical equations [17]. Inulin space and clear-
ance were corrected for the plasma water content by a factor
p = (100 — 0.73 pp)/lOO, where 0.73 is the volume of liquid
displaced by 1 g of protein in I dl of plasma, and pp is the
plasma protein concentration expressed in grams per deciliter
[20]. EFV was expressed in milliliters per kilogram. The
reproducibility of the method was 9 4%. In 8 normotensive
and 8 hypertensive patients, the distribution volumes of inulin
and bromide were determined simultaneously. Bromide space
was measured according to the method of Moore et al [21]. In
normotensive and hypertensive patients, mean values were,
respectively: 138 7 and 135 6 mI/kg for inulin space and
210 14 and 197 12 ml/kg for the bromide space. In both
groups, a linear, significant correlation (r = 0.92 and 0.95) was
observed between inulin and bromide spaces, with a slope equal
to one. The normotensive and the hypertensive curves were
identical.
Plasma volume was approximated to the distribution volume
of 131 radioiodinated albumin, measured at the same time as
inulin space. After a control sample was taken, 3 i.Ci was
injected at zero time [14]. After 10 mm, a single sample was
taken for radioactivity counting and volume estimations. Plas-
ma volume was corrected for water content by the same factor
used for inulin space and expressed in milliliters per kilogram.
The reproducibility of the method has been published elsewhere
[14]. In 21 normotensive and 21 hypertensive patients, serial
consecutive blood samples were taken, and activity was plotted
as a function of time. Plasma volume was then calculated by
extrapolation of the curve to time zero and compared with the
value obtained at 10 mm. The values obtained at 10 mm were
somewhat higher in normotensive (2 1%) and hypertensive
patients (5 2%), but the differences were not significant.
Thus, for all patients, the PV determination with the 10-mm
sample was used for the statistical study.
Estimation of renal indices. Renal plasma flow (RPF) was
estimated by '32I-hippuran clearance (20 pCi) using the single
injection method [22]. After a control sample had been taken,
the injection was given at time zero, and five blood samples
were collected between the 10th and 20th mm. Radioactivity
concentrations were plotted against time on semilogarithmic
paper. Calculations were made using the one-compartment
model [23]. As previously shown, the bolus infusion technique
slightly overestimates the standard clearance, which requires
blood and urine collections [24].
The GFR was estimated from the total inulin clearance
determined simultaneously with the inulin space. The filtration
fraction (FF) was expressed as the GFRIRPF ratio.
Hemodynamic parameters
Central hemodynamics. On day 4 of hospitalization, hemody-
namic studies were performed after the patients had fasted
overnight. Investigations were carried out with the patients in
the supine position. The room temperature was between 23° and
25°C. No premedication was administered. Under local anes-
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Table 2. Hemodynamic parameters in normotensive and hypertensive
patientsa
Normotensive
subjects
Hypertensive
patients
Systolic arterial
pressure, mm Hg 145 3 190 3"
Diastolic arterial
pressure, mm Hg 77 1 106 I"
Cardiac index,
mi/minIm2 3677 86 3563 90
Heart rate,
beats/mm 72 1 74 2
Central venous
pressure, mm Hg 4.4 0.3 5.0 0.2
Total effective
vascular compliance,
mi/mm Hg/kg 2.12 011b 1.51 0.06Cd
a Values are the means SEM.
b N = 13.(N = 20).d p < 0.001.
thesia, an antecubital vein and brachial artery were catheter-
ized, and the venous catheter was advanced into the right
atrium. Central venous pressure was measured with a Statham
strain gauge. An imaginary line parallel to the examination table
and at one third of the distance between the anterior chest wall
and the table was used as the baseline for the gauge. A large
forearm vein was cannulated for infusion in patients where
compliance was measured. With the subject in the supine
position, cardiac output was measured at least three times,
using Water's Cuvette and densitometer as previously de-
scribed [25, 26]. Indocyanine green (5 mg) was introduced into
the central venous catheter and flushed into the circulation in
less than 0.5 sec. With a constant rate pump, blood was
withdrawn from the arterial catheter through the densitometer.
The system was calibrated before each determination. Curves
were measured planimetrically. Cardiac output was expressed
in milliliter per minute per square meter after correction for
body surface area. Arterial pressure and central venous pres-
sure were recorded with a Siemens apparatus.
Effective vascular compliance. After the determination of the
central hemodynamics, total effective vascular compliance was
measured in 13 normotensive and 20 hypertensive patients. The
procedure was a modification of that described by Echt et a!
[12] and has been detailed previously [13—15]. Effective compli-
ance was determined during blood volume expansion using a
6% iso-onkotic dextran infusion (mol wt, 70.000 daltons; Clin-
Midy Laboratory, Pans, France). To minimize secondary ef-
fects due to capillary filtration and delayed compliance, we
carried out the study in the shortest possible time. Five hundred
milliliters of dextran solution, causing the same increase in the
measured blood volume in normotensive and hypertensive
patients [14, 15], were infused within 4 mm using a Sogreath
MP-66 pump. Hemodynamic parameters were redetermined at
the end of expansion and have been published elsewhere [14—
15]. No significant changes in blood pressure, heart rate,
venous tone, and plasma osmolality were noticed [14, 15].
During the total duration of expansion, central venous pres-
sure was recorded and plotted against the volume changes. The
pressure-volume relationship was linear. The reproducibility of
Table 3. Fluid volumes and renal indices
Normotensive
subjects
Hypertensive
patients
Plasma volume (PV),
mi/kg 41± 1 37 1
Extracellular fluid
volume, mi/kg 144 4 140 3
Interstitial fluid
volume (IFV), mi/kg 103 4 102 3
PV/IFV ratio, % 41 1 37 l'
Inulin clearance,
ml/min/m2 75 1 73 2
Renal plasma flow,
mi/minIm2 520 25 406 20C
Filtration fraction, % 15 1 18 I"
a Values are the means SEM.b p < 0.05.
P < 0.01.
"P <0.001.
the method was 6.3 2% [14]. The elasticity coefficient (E) of
the total vascular bed was calculated as the slope of the
pressure-volume relationship. Vascular compliance (lIE) was
standardized to body weight. It has been previously [13—15]
shown that, in the absence of congestive heart failure, the value
L/E was poorly influenced in hypertensive patients by cardiac
performance: (1) cardiac function curves were identical in
normotensive and hypertensive patients [15], (2) vascular com-
pliance was negatively correlated to cardiac index in hyperten-
sives (if cardiac performance was impaired, a positive or a lack
of correlation would be expected [13, 14]), and (3) in hyperten-
sive patients, vascular compliance was not correlated with pre-
ejection periods but had a strong negative correlation with
peripheral venous tone [14, 15].
C1assfication of patients
The purpose of the study was to investigate the control of
extracellular fluid volume at different levels of blood pressure.
Therefore, patients were classified into two groups according to
the level of blood pressure measured on day 3 of hospitaliza-
tion. In the normotensive group, diastolic pressure was 90 mm
Hg or less, and systolic pressure was 160 mm Hg or less. In the
hypertensive group, diastolic pressure was more than 90 mm
Hg.
Mean, standard errors, and correlation coefficients were
calculated according to standard statistical methods [26]. Re-
gression analyses were carried out using the least squares
method. Differences in means between two groups were as-
sessed by Student's t test. A P value of less than 0.05 was
accepted as being statistically significant.
Results
Mean values. Table 2 shows that, in patients with hyperten-
sion, blood pressure is significantly increased (P < 0.001) but
cardiac index, heart rate, and central venous pressure remain
within normal ranges. Total effective vascular compliance was
significantly reduced (1.51 0.06 vs. 2.12 0.11 mI/mm
Hg/kg; P < 0.001).
Table 3 shows the results concerning fluid volumes and renal
indices. In hypertensive patients, the plasma volume and the
PV/IFV ratio were significantly reduced (P < 0.001; P <0.01)
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Fig. 1. Relationship between the ratio between plasma volume and
interstitial fluid volume (PV/IFV) and renal plasma flow (RPF) in
patients with hypertension.
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Fig. 4. Relationship between the filtration fraction (FF) and effective
vascular compliance in normotensive and hypertensive patients.
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Fig. 2. Relationship between the ratio between plasma volume and
interstitial fluid volume (P V/IF V) and filtration fraction (FF) in normo-
tensive and hypertensive patients.
whereas extracellular and interstitial fluid volumes remained
within normal ranges. Inulin clearance was normal. Renal
plasma flow (RPF) was reduced (P < 0.01) and FF was in-
creased (P < 0.05).
Correlations. Figure 1 shows a positive correlation between
PV/IFV and RPF in patients with hypertension (r = 0.38;
P < 0.01). There was no significant correlation in normotensive
subjects (r 0.09).
Figure 2 shows that PV/IFV was negatively correlated to FF
in hypertensive patients (r = —0.43; P < 0.001) but not in
normotensive subjects (r = —0.22). The correlation in hyper-
tensive patients existed even for a constant age or a constant
blood pressure (partial correlations).
Figure 3 shows that the PV/IFV ratio was positively correlat-
ed to total effective vascular compliance in hypertensive pa-
tients (r = 0.73; P <0.001) but not in normotensive subjects(r =
—0.12).
Figure 4 shows a negative correlation between FF and
total effective vascular compliance in hypertensive patients
(r =
—0.56; P < 0.01) but not in normotensive subjects
(r =
—0.27).
Discussion
The most important subjects of the discussion are (1) the
reduced plasma volume/interstitial fluid volume ratio (PV/IFV)
(2) the negative relationship between PV/IFV and the renal
filtration fraction (FF), and (3) the correlations of effective
vascular compliance with PV/IFV and FF.
The P V/IF V ratio in sustained essential hypertension. Albu-
min space is considered to be a good index of plasma volume in
man. In normal subjects, the change of the concentration
activity versus time is linear on a semilogarithmic scale, with
almost null slope. Thus, one determination of the concentration
activity (the 10th-mm sample method) is sufficient to determine
plasma volume. In patients with hypertension, an increased
transcapillary escape rate of albumin has been found [28, 29].
Thus, the 10th-minute sample slightly overestimates plasma
volume. Ulrych [291 has shown, however, that this overestima-
tion does not alter the statistical evaluations. The present report
confirms Ulrych's results (see Methods). As a consequence, for
the overall population, only the 10th-mm sample method has
been used to determine plasma volume.
inulin space is a well-established index of extracellular fluid
volume in man. But this point also must be questioned. It has
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been shown that the single-injection technique using a 2-
exponential model is a valid method of calculating the distribu-
tion volume of inulin. The normal values obtained in the present
study concord with those in the literature [171. But according to
previous investigations [30, 31], inulin space is smaller than
extracellular space. The same is true for estimations using
sucrose and mannitol [21]. Ions, such as sulfate or bromide,
have been proposed as indices of extracellular fluid volume.
They, however, penetrate cells to a significant extent, leading
to an overestimation of extracellular fluid volume [32]. Finally,
the important point in clinical investigation is that the values of
the different methods should correlate. A strong relationship
has been observed between inulin and sulfate spaces [32]. We
have found, in the present investigation, that a highly significant
correlation exists between inulin and bromide spaces. The
relationship is observed in controls and in hypertensive pa-
tients. Thus, inulin space is an acceptable estimation of extra-
cellular fluid volume in clinical studies. Assuming these points,
our finding of a decreased PV/IFV ratio in hypertension con-
firms the previous studies of the literature [8, 9, 14].
Relationship between P V/IF V and FF in hypertension. The
most consistent observation of the investigation was the nega-
tive relationship between PV/IFV ratio and FF in patients with
hypertension. Because inulin clearance and extracellular fluid
volume were calculated from the same disappearance curves of
inulin, the results should be interpreted cautiously. The validity
of the correlation results, however, from several findings. First,
if the correlation was due only to the methodology, similar
results should have been obtained in normotensive subjects.
That this was not the case provided indirect evidence for the
validity of the studied correlation. Second, because there was
no difference in inulin space and clearance between hyperten-
sive and normotensive subjects, a significant correlation be-
tween plasma volume and renal blood flow and between PV/IF
ratio and renal plasma flow (RPF) should be demonstrable if the
negative correlation between PV/IFV and FF is a valid correla-
tion. A positive correlation between plasma volume and RPF
has been observed and published elsewhere [33]. The correla-
tion between PV/IFV and RPF is shown in Fig. 1. Such results
strongly suggest that the relationship between PV/IFV and FF
has a real pathophysiologic meaning.
Because the statistical evaluations of the study cannot really
establish a cause-and-effect relationship between the observed
parameters, the interpretation of our result may be difficult.
The demonstrated relationship could be due to the influence of
a common nonspecific factor, such as age or the level of blood
pressure. But the study of the partial correlation coefficients
excluded this possibility [14]. PV/IFV ratio and FF are both
indices of fluid partition, respectively, at the systemic and the
renal glomerular capillary levels. The determinants of fluid
transfer across renal capillaries, as well as across peripheral
capillaries, are the intravascular, the interstitial hydraulic, and
the colloid osmotic pressures, and also the ultrafiltration coeffi-
cient. Thus, the possibility is raised that the relationship
between the PV/IFV ratio and FF in patients with hypertension
reflects some disturbance of the different factors acting on the
regulation of fluid across capillaries. A small number of these
factors have been investigated in animal hypertension [34—36].
They are quite difficult to estimate in man. In such conditions,
the clinical study of a parameter, such as the effective compli-
ance of the vascular bed, which is related both to PV/IFV and
FF, can be extremely meaningful in the discussion of the
results.
Modf1cation of the postcapillary segment of the circulation
in essential hypertension. In previous studies [13—151 we have
shown that, during rapid dextran infusion, central venous
pressure increased more significantly in hypertensive patients
than it did in normal controls. In the absence of heart failure,
the increase could not be due exclusively to a reduced left
ventricular compliance (see Methods) and therefore reflected a
reduced effective compliance of the vascular bed. Because
arterial compliance is an insignificant fraction of the total
compliance [12], the reduced vascular compliance indicated a
reduced compliance of the venous system and, consequently, a
disturbance in the postcapillary segment of circulation. This
interpretation was also strongly supported by the previously
observed [15] relationship between effective compliance and
peripheral venous distensibility in hypertensive patients.
Changes in the postcapillary segment of the circulation could
have an important influence on the regulation of both EFV and
cardiac output [14]. In this respect, two important results have
been observed in the present study: a negative correlation
between FF and vascular compliance and a positive correlation
between PV/IFV and compliance.
The normal EFV with reduced PV/IFV ratio in hypertensive
patients suggested some disturbance in the forces regulating
EFV partition. As well established [34—36], the distribution of
resistances between the pre- and postcapillary vessels affects
capillary hydrostatic pressure, thus modifying capillary filtra-
tion. Capillary filtration, also a function of arterial pressure,
right atrial pressure, capillary filtration coefficient, protein
concentration, and interstitial space pressure and compliance
[37], determines the distribution of body fluids between vascu-
lar and interstitial compartments. The decrease of the PV/IFV
ratio indirectly reflects an increase in filtration across capillar-
ies. A more direct demonstration of this fact in essential
hypertension was obtained by the observations of an increase in
the transcapillary escape rate of albumin or disappearance of
Evans blue from the circulation [28, 29]. The direct correlation
of the transcapillary escape rate with mean arterial pressure
was assumed to reflect an elevated capillary filtering pressure,
which could result from two possibilities: (1) inadequate protec-
tion by precapillary sphincters and arterioles against the high
systemic pressure, and (2) changes in the postcapillary segment
(mainly, venular distensibility and resistance) [1]. The findings
of an inverse relationship between intravascular volume or
PV/IFV ratio with arterial pressure and/or total peripheral
resistance [14, 381 might be taken to support the former
possibility. Previous statistical analysis, including the study of
partial coefficient correlation, indicated, however, that the
relationship of total peripheral resistance or arterial pressure
with PV/IFV was weak and excluded the precapillary factors as
the exclusive mechanism of the decreased PV/IFV ratio [14]. It
is more likely that the reduced PV/IFV ratio was due to a
constriction of the venous bed [1]. As well established, de-
creased venous compliance can increase the venous and cardiac
filling pressures with direct consequences on the capillary
hydrostatic pressure and the fluid volume partition [39, 40]. The
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strong positive correlation between effective vascular compli-
ance and PV/IFV ratio in hypertensive patients supports this
possibility and points to the role of venous factors in the
mechanism of the decreased PV/IFV ratio.
Contrasting with the correlation between compliance and
PV/IFV ratio, the relationship between FF and effective com-
pliance was more difficult to interpret. Increased FF in hyper-
tension is due to a fall in RPF in the presence of normal or
slightly decreased GFR. The decrease of RPF is the conse-
quence of an increase in renal vascular resistance, which
represents the sum of afferent and efferent arteriolar resistances
and resistances in the peritubular and interstitial capillaries and
veins [51. In hypertension, a predominant constriction of the
afferent arteriole and an elevation of the pre/postglomerular
resistance ratio occur [41]. The former factor is simply a part of
the increase in the precapillary resistance that is observed in the
overall circulation of these patients [41]. The latter factor is
more difficult to explain. Because the glomerular filtration is
normal in the presence of reduced glomerular plasma flow [47],
it seems obvious that changes in the postglomerular segment of
the renal resistances are necessary to maintain or increase the
glomerular hydrostatic pressure in patients with hypertension,
as observed in animals with hypertension [42, 43]. The postglo-
merular resistances involve not only the resistance of the
efferent arteriole but also the resistance of the peritubular
capillaries and venules, which are directly influenced by sys-
temic changes of filling pressure [51. Our finding of a negative
correlation between FF and compliance might represent such a
possibility.
Conclusion. The existence of the relationships between
PV/IFV, FF, and effective compliance suggests the importance
of the changes in the postcapillary segment of the circulation in
patients with sustained essential hypertension. Because our
results are of a statistical nature, the observed correlations
cannot establish a cause-and-effect relationship between the
different parameters. Thus, their actual mechanisms have yet to
be established and are open to a variety of interpretations,
including the role of neurohormonal influences and/or structural
changes [41] on the venous system. Such possibilities have not
been investigated in the present report and require further
studies.
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